The flow due to torsional oscillations of a disk about a steady rotation in an elastico-viscous fluid which is also rotating has been analyzed. The flow is characterized by two circularly polarized waves travelling with different velocities. It is found that the depth of penetration or wave length decreases for 0 0.58 k  and increases for > 0.59 k where k is the elastic parameter and  is the frequency parameter. The unsteady axial velocity at large distance from the disk has a phase lead for <2  and a phase lag for >2  .
INTRODUCTION
The torsional oscillations of an infinite disk in an incompressible viscous fluid has been studied by Rosenblat [1] . On the other hand, the flow caused by torsional oscillations for a disc with frequency n  about a state of steady rotation in a viscous fluid which is also rotating with angular velocity was investigated by Henney [2] . The flow induced by a fluid between two infinite disks when one disk is at rest and the other disk performs small torsional oscillations about their common axis for second order fluids have been studied by Bhatnagar and Rajeswari [3] and Srivastava [4] . The elastico-viscous liquid B characterized by Walters [5] has been found to have a close resemblance so real fluids, like oils, blood and high polymer solutions. Basu and Debnath [6] have studied the unsteady flow of elastico-viscous fluid induced by torsional oscillations of a plate. Rajagopal [7] have discussed the flow of visco-elastic fluids between rotating disks. In the present paper, we have studied the flow of a visco-elastic fluid B induced by torsional oscillations of a disk in a rotating fluid. It is found that the flow is characterized by two-deck boundary layer such that one of the boundary layers tends to infinitely thickness when 2   ,  being frequency parameter. It is found that the axial velocity at a large distance from the disk has a phase lead for <2  and a phase lag for >2  .
MATHEMATICAL FORMULATION AND ITS SOLUTION
The constitutive equations characterizing the elastico-viscous liquid B are , where () N  is the distribution function of the relaxation time. Walters [5] has shown that in the case of liquids with short memories ( i.e., short relaxation time) the above equations give z is also rotating with an angular velocity  at a large distance from the disk [see in Fig.1 ]. We introduce cylindrical polar coordinates ( , , ) rz  such that q has components ( , , ) u v w along ( , , ) rz  directions respectively. 
in equations (5) and ( 6) , we obtain following equations after
The linearization in equations (8) to (11) is valid provided the amplitude of the torsional oscillations is small such that
Since () hz is a function of z only, we have from (11) on differentiation with respect to r as
Integrating the equation (13) with respect to z and using (9) together with conditions 0 f  and 0 g  as z , we
equations (9) and (10) become
The boundary conditions for 1,2 F are 1,2 1,2 at 0 and 0 as .
The solution of (15) subject to the boundary conditions (16) is
where
and using (14), we get
Substituting f given by (20) in the equation (8) 
In the above equations (20) 
RESULTS AND DISCUSSION
Equations (24) and (25) 
For =2
 , a normal solution does not exist which is similar to the result obtained by Thornley [8] in her study of nontorsional oscillations of an infinite plate rotating in accordance with a viscous fluid. This is due to the fact that the whole liquid is affected by the motion of the plate and the oscillation is not confined to a well-defined Ekman layer near the disk.
To study the effects of frequency parameter on the velocity distributions we have presented the radial velocity 1 u and the azimuthal velocity 1 v against  in Fig.2 for several values of frequency parameter  . It is observed from Fig.2 that the radial velocity 1 u decreases whereas the azimuthal velocity 1 v increases and they oscillates away from the disc with an increase in frequency parameter  . 
The torque required to overcome this transverse shear stress on one side of the rotating disk of radius a (which is large enough to neglect the edge effects) is 
It is interesting to note from (36) and (37) that the amplitude of the torque is affected by the elasticity of the fluid. It is seen from the equation ( Table 1 for different values of k and  . It is observed that 1 R increases with an increase in either k or  . In Fig.3 we have plotted tan versus k for various values of  . We observe that the tangent of phase tan decreases with an increase in either  or k . It may be noted that the torque has always a phase lead. Table 2 shows that R increases with an increase in either k or  for <2  . 
